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(57) [gift] 

[SW1 LED7i'7'0#lSi|fttO/<57*U^< 

fi^fePfi*+* - 1 1 -c* *««■«*«•■*•*- 

[«(£] CRT«55»3bUft»*ii*fefl^RGB 
kHlHWS. , Sh LEDTMMttft** 
^/<*»;i/2UWLT, #LED*4f€t47 KW^f- 

*D3i £*, K-y h^o y ?Dd.t i:n«t"C«*-f 
4i**llf*9T, fi*/<**&fc«>*K*iBJfe1* 
4iS«KWgf - * Db , **ltTRf«r r * ott* 
**fiffcS*«llW«Wfi»l #LED<0«J£1* 

ttf- * d..„. cggo'^rraPiT'- * <otatj p**** 
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*tLT, #B#fWIMM:&Jfci-*7 KUXf-**:, ft 
BftftfM *JgS6t*KJHf'-^t«r, K 

ftEB*><**£*«>BB*Jfte-r4B«BBl!E7'- 9 
tfLT, ftE£S&ftft*#5e^*7KU*7'-*t, tt 

EB*toB*o»3WB*»£+4HrB?'-*fc*» k 
»B»*ft#* ttSr^-rweittt r- * * * * 

UBBCEBLT*9. ioBBfcttT'-^fcl&^T 
1**t**BBU COBiEftBfcJo-CftEBB?'-* 

nwt* 3 ] mzwn&m&mt, niEmi EBt 
TftE£&ffloiiiEi&iii*B»£«LT, 

*ftEB«BBft»«»*yBBU* r '>>n- K+*J: 

-5 cu: t i#mt+zn*& i i-E«flWftBB. 

[R*«4] ftEfflfc#«taiEttl4, ftE£tt#&* 

*Eft^o«B*BB+*»*fc«BflBRBKJ: 
•J, B*ofcil^o»B*BBL-C<e-0»**fci:lcB 

tmf&mfttwtm jeu<o * * y iuku > n - k+* 

J: ? ULfci t fcft&i-f 4fS#Jl2 (=Ett®B%tt 
B. 

[R*#5] ftEBBf»-*U*fLT\ BBBBB, 
&U'flttftBB£& f § tt<0#lfc *Btt*>BjE**B1- 
4UBLT, •eti-f , *i*)ittUlSi:TT*EB**fC»» 
SBJEBftK «t.*>l»EraWf- * *BjEt*BiEB» 

d&Blzi&UT^ftBUEi-iwtUJ: OB^ftB 
* *£B-f * J: n U L £ t * 1$ © t 1"4 B*£ 1 * fc. 
HR*g2 KEftOHftttB. 

[mime] ftE&ft#7>«LED-C*>4 fc 
-T *B££ 1 ftv» 5 *n»-fii*UEB«>B#B 

Bo 

[BBOffB&KH] 



[0 0 0 1] 

lBB±OflHff»] .I«>£9jl4, LED«S*'<**«: 
^UBB7?-^*a»i-*B*BBUBL> &L 
ED?> '/BoBBBiEft if «rB LfcBBf - * 
-r*B*BBUB1"*. 

[0 0 02] 

lft*OttB] LEDB*'<**tt, tfflxtfl 6X16 
<nW&*ftx.Z K» h^F 'j***5>*-*MOi *« 
aBa*-fr*>*T«*S*iT*JO (03) , &H3&J4, 
70 Bi tf, =BfeU**+4 3 fiSO L E D 5 > 

LEDP}fcggil4, :«LED<»'<* 
*UBB**fi*3**fc*OBB , e*!K L ED7 >"/ 
B*0BB*«£t*»Bf-*Di £, SBBBf- 
*Di U*-^v»TB*1-'<*L-ED9>yt4t3e+*7 

■C*-5 (01 3#B) o #K7 b"* h 'J 
a'-*MOi 14, 01 4«>J:' i )K, K-/h^ny^D 

dot izmmLrfsmr-9D> tEB-r*»B>*v-3 
20 i t, mm***) 3 i©B;&r-*ica6c*v»-c/«**« 

BB**W*+*/<A'XBKBBB3 2 fc, »B^e*V 
3 \frb<r>7-9%l&L9 << < >^U*tJ6L"C, 

(PWM) B«rBS+*LED5>-/UBBi-* 
ffi»BR3 3 4*r-e«*S*LTV»* 0 HI 4 14, 
HBft (RGB) <Dit><D-&\z^X<7)E&i®mL 
tzi><DXi>L Bo^feUov^TtWBoBB^Wtfe 
ircv»4 0 

[0 0 0 3] 01 4<0'<>V**S£fcllJ&3 214, 

JO U^It.L^/<^^*30PWMj!S«:ffi^-r4„ 01 514, 
PWM&Offl£0^L£i<O.-C;i>> , K BDSLBB*'- 

tiHj®%3 3(4, #ffl>*'J 3 l^fbOf-^KaiL^ 
■ <f 3>^U*#J6tT, '<*^BBBBB3 2fcLED9 
>7'tO««M««r«§x.*lHlKT*»), PWMKtt, 
BB+4LED9>-7Uft»Si1.*Ci:U44. 
f fc, 014 tC^-f K» f *^ h 'J 9 - *M0i 

14, ol^sr^CioT^y'a-^MOi 
WBBjE**TfS4J:dUfto-cv»« 0 4i3, 
40 IEUI4, tVa-^^LED7>y (0Jx.l4*l 6X 
16) KJtl-iBBf-^UBBBttDBJM-*/*** 

BBE tlTBBIW* BBBiE*« t *** 4 . 
[0 0 0 4] 

**UJ:*BKBjECi, #*^A-**ttOB-W«rB 
SUj§?iv>o-C, -fctxBBBiEtLT 

^x^^i-ei^^tft^*'*** §LE 

50 AO^mtr****, **y*-**ttf>B-tt«rBB 
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^»o«*B8Lfcv»»^i:tt, ffifto K-y h-7 h <; 
* Ko^-cHSIfig-f 4 La>ft < , m 

IS!B*«;l4#3?a t *'K @KflUS±Oji8:t*o/:. 

4ot« LED7>70»jg#teO/<^y*U£o*<Sc 

*-£i:8S£-f4Cfca*-C£, t*t, 

4£i:*§Wi*4o 
[0 0 0 5] 
[RJI*J**1-4 

[0 0 0 6] (HS*« 2 Oftn) 4 fc, ««« 2 U#4 

^-***a*<yHBfcEttLTi3»K ^OW/g^tt 
9 KS^V'TTO J * BBUEBS *Tv»4Btt 

TOTEMS- ^*1§jEi-4«HWWliiE»t1*a»C 

<i> &/TV<*>M:g5^4;tfcOB(S££irt4:&<0§S 
ft?* 9. mx.lt. CRTftjRftfttftA.ft'tvaS'* 

*feflr*-c *ftv». 

I0 0 0 7] C»*«3, 4 OftH) ®«JSISfia5^1i 
fWftftjOMM^yBKli, tt*#l*tt*«2U* 
v>TliROM|sIK^RAM@K<ff* t ^1--i.^ fit* 

(6ft>*y0B?»«tta+4. L"C> l&EBW . 

ftftS8^jEttft&ftttftfcftfti<*iTg9, £<D|fi 
IEii8£j£gEffi<i, »«iF*ifcW**fricafrsfi,»TitE 
£ftffloiijEl8l»*gf&ilLJfcLT\ COftjEftftfelltB 

rv»4. fc*, HjEAft&Jftttflliv /<V3>«ff03 



• ->XrAUJ:oTfl|fiKt4C:i:* I -e#4o 
tfz. U!rEi@ft«affijE«i5<i, «%(ttMEfl£ttft£:ft 

*a®±j£LT, £*i&OWft1*ttf-**»Eft*B 
ftftjEB©* *'J B»K^>B- K1"4 J: o U LTW» 
4 0 ft*, *#fc#ftffllSeiStttt, TVUtyttztm 
Bttft, /<V3>^f03>tfA-^ • vXrAtUJ: 
oT«j£t4Ct^-C#4 0 
iO 1 0 0 0 8 ] 

[ffts] BBftnBBii, m#mm&r-9zgitx* 

<r>m \z go\> t ft H f- * <o tfj Jj \> £ mt £ 4 o 

T\ ftE*S'<**^0»ft*-*Uftfl:S*4£fc 
f fc, flftgftWEBli, %ftft&4<Dmm 
1$ttft^-r#Sflfttf-^ftEtSLT*0, 

fcLrt, £*Bfttni:Bft*£Ai-.ftBii7 r --** 

20 -e(±ftv>*t, Bft1*tt©tf&ofcO**v»LEDfcJtL 
[0 0 0 9] 

Hfil t«iO|ltti:O«aH#*ft0^L^4ot?Jb4. 
L E jfeHjl 1 t L E DX9/«^^ 3 > 3 

l±> 02OJ:9»:e^$itTiJ»), /<V3>3-pffejft* 
itfe * 7 -Hffi**L E D&af<* * 2 1:^ $ n4 J: d 
U4oTv»4, LEDfg?)?/^*?!!, nflOKyhv 
h'J^X^->*jL-;UMOi -MO. 36^IS^$iirv> 
4» -f-LT, ^K7F-7F'J^Xtya-*M0i <7)$ 

^«<±» 1 6xi emowmfrbtct) <h3) > #mjs? 

Ji^fe (R) «kfe (G) Wfe (B) lz%ft+Z3®m<r) 
LED7>-/f»)£?ntl>4, (Si, COHifiUHOS-g- 
UttLED**/<**2 0HX»**3 2 0X812 4 0 
K y h tti<DV (04) » Ks» MJ 
^MOOiSStnii 2 0X 1 5 = 3 0 0ffitft4, 
[0 0 10] KhVy^t^a-A-MOi I*. 

40 8S*Hfil^f>OFgKf-^D3i ftE«+*^*»/4 . 

t> >*v 4er-?ctt^v»T/<*x4Kii (pw 

M) ift«r!6*fet4PWMtfil£±|5]K5i:, PWMiftt# 
L E D 7 > yc««umftt 4 iU*« 6 t "CflllS $ itr 
v»4 0 ft*, B2K&VVC. #K-/F7MJ7Xtya 
-'*MOi icii, £Sfe<oH-fei:oi,>Ti?)M« 
<0^* t @jr$nT»'»4* t , flfe<0Zfei-oi/>-C<7)lslKfli^ 
tra*R-C*4<, /<V3>3li« mttt&3 a tCRT^S 
»3 b fc£>6ftQ. CRTS^K3 b li, «6 4 0 X« 
4 8 0 Kv hOii*«rWLTW»4 (04) o Sot, C 
50 O^ifi^OW^CIi, CRTfE^VS bOl|®<0 1/4 



BEST AVAILABLE COPY 



(4) 



#^¥8- 1 0 6 2 6 4 



[001 1 ] L E DWft&g 1 li, r^-o^RGBft-f- 

mo. ~mo« Kta;*)-*-**sfi-e*»K ®&mmt®5 

CRT^S53 bOHS?S: (6 4 0X4 8 0) UttJSSL 
fc^&S: (%2 9MHz) T?*l)> T Kl^f-JAD 
i 11, CRTS?,t& 3 b<nm%i®fctt> 7 Kk*« 
«-e**o tfc, ©8if'-^D3i li, ^-SoMiE**? 

-;HWI0i <7>&LED7>-/(i % COffiiE^<0|igP7'- 
?D3i KgoVT**rS*t* 0 CRTfc*a&3 
bO®£&7}*6 4 0X4 8 OT^OKftLT, LED 

$km'<*n>2<r>w&®nt3 2 0X2 4 oxi>i<Dx- > m 

5fc§IEl*<paj;*7S*t*EPf'-*D3. <0t*k 1/ 
4t:fStlS*t*ii:tc^4, 

[0 0 1 2 J El 5, EI6U7jrfiI»K WjfcHfillt, K 
•y Y?vy9tkf$LM7 7 KUXf--*£j£8&8 
fe{I-§-A/D£&8B9i:, MffSK5e«51 0t, ffi#£ 

pmspi 1 1 > mmmniEui2 txm&ztix^ 

i. ®5«i, * (R) «-9-(cov»TOH»o** 
ifU^OTiD, ^ (G) ^#tW (B) 

j£8&7li, /<V3>3*e>*™»flr>i-SH S-SltTK. 
•y h*n-y *Ddot £tt#t4PLL|3J&-e*0, te*B 
JtKS* 1 3 , &®&7 i * 9 1 4 , fc£*W£iS8 1 
5, Nit*->>^ 1 6ICioT»»K$tiT^* (El 
6) o *<0%. K-y r-*ny*£j£&7 7)>e>|-i, *¥(51 

tK-/h>n-/?Dd„ tomfo&io liNXfH "C*o 

[0013] 7 visxr-tSifimsit. 6401*^ 

>*8 a t 4 8 0ii*'>:'*8bi:7J»c>fc.& (E16) 0 
6 4 0ii*->>*8 a(i, *7mSHI-9Sii Ui.cTV 
■t-yh$*l, K-yh^ny^Doot r-7-y -fir 

•SHUST**), 0-6 3 9 iX<?>7 *\X>f) 
tho — #, 4 8 0it*-7>*8b(i, SitHSHt-f-S 
v i:ioT'J-ty.h?ii, TkWfflfi-f-SH h 
7 *0gS-C$)l). 0-4 7 9iW7KUXf- 
* feffi-§-A/D£&«&9«i, /<V3>3* 
e>ffi7^S*L*7^D^fefg^- (dC-CCiRfg-^-) £8b 

•y h &v y ? Ddo» LTiftftl- 
4. ®«£IS:5£g& 1 0li> rae^'^-AVRO®U*t 
(DLT3 b i tO«JSP6^Dbr*aj^t*l2lK-C* 
* (U5) o SSB^'U-^VRIi, LED&>j*'<** 



U tt£ I T L E D 7 > -f£fc<7)1W& * mt ? * 4 1 0 1 
**„ Bifitf'Ji-AVRU£;lTlB*?&M8 

[0 0 14] ffitfSIHSESP 1 Hi, K7h?n»^D 
dot BUI 7 fc, 7KVX7 > -* ADi 

;o fcit+arn'HBi 8t, ■*ftMM!>* , M 9fc 

T«JS?nrv»4 (EI5) o r^-fEHSl 7, 1 8ti, 
®<SJ£II3£flM * ') 1 9«7^-bX?-f ASr^jgLT K 
yh^n-y^Ddot fc7 KUXf-JADi <0®-tfSi 

') 1 9t-fti»$n*re8aT'-^Dli ffi^KHSffl 
**«M 9^"bttJ^?tl4MjE^pg|l3T'-^D2i t 
^KUli, ftl 0 n Sg«*>B#|iflfi<rf *l (X+a-) 
±C-5<0T, -C-*tt|SIC.S3ii^ra«-f WEJg&l 7, 1 

20 7 KW^<«1 1 b i t (Ao -Aio) , T-?1><& b i 
t (Do -D7 ) 08X2 0 4 8 b i t (16kbi 
t) O^t^'j-Cabio -f-LT, Tfi7 KPX8 b i t 
(Ao -At ) \Zli&fS^A/'Dm&&9frh<0®mr 
-^Dli HmftZtiXiSt). ±&7YUX3 b i t 
(Ae ~Aio) U<i®»SK5Efi51 0 % Zfrh<D&mm 
S#^-Db,7)*«ite$*tT^4. ^oT, 

1 9H\ «g8SS<g-tDbrO«IUJ:^-C8®<0/<> 
^UE«-$^citt:^») (EI7) > «KNS 

[ooi5] Ei7U/T-ra»). m»mm&m**>) 1 9 
M]Ei:iia«:iia-r4 2.5 6aoof- 

Dbr7j«*§VM5fcTS#£raJSffl;<*'; 1 9^f>ffi*$^L 
41SiE^<0fg|lf'-^D2i OjEft«jJ«**v»itu4 

ti, LEDg/n^^2^««^B|||<>±$ <^4<0 

■c, ara^f LEb^/<^^2<oni»)d^4v^(; 

^Ji, HiEftOPg|gf'-j'D2i nmmw'i^z 

*K im-tzxoizto®mzwm2-it (mi 2) % 

[001 6 ] ®&»mnim 1 2 (-fe«;ow>r) 
3 2 0 x 2 4 0 ®<r> l e d <7 > ym* oif m& 14 «s 

50 JtSe$it4««i:III^OA<7)BUjg5i:f > *t4«Jti:«— 
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■c, K7 h^ny^Ddot <o&<nru<(®&2 o t, 7 
Ki'Xf-j'ADi o$ofu-faK2it < rafp-f- 

*D2. o&Ot'H'E^ 3 iUKftttf-*^* 
2 2 1> rir<-*>YWL***)2 4 t-?t&j£s*i 

TV** (HI 5) o fW|3K2 3li, ffJtiRKtf - ? > 
* 2 2<077-tX?'f A£#JlLT> Kflif'-^D2 

'1 t«s#ttf-^^*»; 2 2om^f-^D., B .oiH 

(&2 0 tfU'fI5JK2 1 t<±, ^->Vx> hltiE^* 70 
'J 2 4<0tB^Jf— ^D3i t, K7 h^Oyi'Ddot #. 

[0 0 17] HSfttf-^^'n 2<±, 
2 Srtgjfc-r* 2 4 0 X 3 2 0fflOLED7>yffl^O« 
&$Ht£> (0, 0) - (2 3 9, 3 1 9) 07 KWX 

7'OffK#1Sl± > i«J X *) £pff>'iy 7*jJ»* ») log 
*MlcWfc1-&d f , l^-<0€I&^-CLED7>7'«- 
*fl'$*^JS : &U^lt*^LED7>7'<0»JS7j t , 8J£ 20 

IsJg&l 8i>f>07 KUXf-^ADi JCJ:oTLED7 
> tWSe £ it, #5e? *tfc L E D y > -fonW&Qfr 
-?D,.»,mf<x^ MflE^'J 2 4«±t7K 
V*\Ly\- (As -A10) Utt^gtLS. 
[0 0 18] ^7f^x> MiiE^^V 2 4 mi, f§m 

vyuiti-ilfiElffiiKO^iliJIULT, <?!lx.«f> :©tt 30 
iEfija 0 «c-SEf§$«:^lt4 C t K J: oTfllOttIE|8l*l 
(1~7) Sr^t*- ^7^x> Mi 
jE^*';2 4 0±e7KP^lf-y h (As ~Aio) U 
<i ? #J£#te^-*D.. n .jWfef&S*i.*0-C, CO«£ 

Tt£7 KPXlfy h (Ao -A? ) {zimmr-f 
D2i 7i t mi&$tiTV^O-C/#LEDv>7'0#S!|f 

Wt'-*D2i UJ:0S«S*U.FStlS7 : '-*D3i 
2>$*t*£fcUfc.&o o*0, iMjZitef&Wf'-fD 40 
3. li, LED7>yffl^OWS1ftttAIWO«j£#tt 

[0 0 19] 09«U 7-7 7 / 'fi>MtiE>* i ;2 4U 

i2o<r)LED7>-/UP&JSlT'-i'D2i =10 0i f fl!i 
^$*t/t:»^«-7jtL-C«,>* 0 0 9<D (a) cot&g-UJi, 

^iSLED5>Vo!g)t («i£!&t£) at&^wc, rata 

f-*D2i = 1 0 OWfyri i> MtiE3fttrata 
f-?D3i =9 5]Wllft£*t«. B9*> (b) 
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f-*D2i = i o ommznxryr < mi 

S*U f8mr-9D3i = 1 0 5d t ai7JS*t.&o «^O.fc 
tJC, #LED7>-7-<0#K#14U^l£:LTP&Pf'-^ 
ra»3f-^95t 1 05TKft$il 
&2oc9LEDv>-7-|i, -f-0#K1f1iO||«Utg^f> 

[0020] u±tsmit:i.T\z^ mmmifrbit. 

/<V3>OCRTg^S5 3 aO&II& (6 4 0X4 8 
0) K*ttc.Lfc7 KWX-f-^ADi i> S&OtSIEa* 
$ttfc&OFgSI3f-*D3i t* f , &2 9MH z OK» 
h^ny^Ddot (lR^LTffi^?it*o ^LT, 7K 
u^-f-^ADi i:iot, KS"t* K? Fvh^x 

ftT, Rffl|7»-*D3-|#**UE*$*iTv»<. 

4usetg$it^rasi7 : '-^D3i ti, x^figew® 

^aj^»6«r^LT#LED7>7 r U«fc*&$it4o - 
OivU, /<ya>3-C^$*t7tRGB7^n^fl-if- 

»i, A/D^taH^ffiiE* t Sil.^»C Ky f 'J 
? ^ * v a - ;umo Uipx. f> *t-& <o-e, gfc/<* ;p 2 tc 
li, CRT^gE3 a tmtty-WWff&TfiZiiZZ 
tU^i, i<0^ «^/<**2***t4LED5 

v>-&co-C, LED7Vy<0«ft1fttOH^Uiio*v»^§ 
ft 0 tc J 4 Xi)V®.tli> Z. b Wis n„ 
[0 0 2 lj tnmW2) JSLh % E5U^tLEDgSi7fc 
^eoKWUiJV^-CJi, (SffJifePSffl^^'J 1 9, US 
1ftfef-^^*'J 22>?f^x^ fttjE^*'; 2 4 
jPROM-Cfeftfefrtfl^LfciP* #>*'J 1 9, 2 

2, 2 4 «rRAM^f-C#«L, -t<08Btt^#«-Hffl5^ 
•pa^U#&ja-ridULT<)^o 01 014, 
VI 9. 2 2, 2 4*RAM£*Sj£Lfc|!ifcfll*^LT 
iJ <) , USTlc^fi 1 , lE^/U^ 2 , H^fi£ffl^< V ^ > 

3, RAMr'-^ftlKffl/V/3>3 0, RWT V7J^ 7 
3 10&8£|»#*ia7FL-CV* 0 RAMr'-^ftfiS;ffl/< 
V3>3 0Ji, TV*^7 3H'f>?)i^i:^v>T# 
Btft&r- ? 7 r 4 /HftfcLs £&\zfc\:xztiz# 

9t^7f^x> hffiiE^-^V 2 4U»i»t«i:*U, 
'£■5? U£ t T®#ltlli6ffl ^ * V 1 9 fflo f - ^ 7 r 

01 Hi, BWKraSfflp'.*'; l 
9 lOf- ^ 7 7 4 friteiE-tZm<r)'< 73 >®E«r0 

3 2<» rRGB**gWgJ «33 3 4^*57^^*- 

[0 0 2 2] r^SISJ ffi 3 2 J4 V 2 On 

> h7X h8aeo^»Cffl^i«9T*4 0 RAMf- 

4KB 3 2 bf)M*t*-: 4f- K»f*4-fiCj:oT 
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-tfiWiEZtllo ;o<8&, /<V3>3 0TflSftSti 
fc»«HSfflf-*MU S^KHjfefcfilWiBfcKHfi 
flM*'; 1 9lc|E>£$iia<0-C, /<V3>3 0-COttfls. . 
UttSLTf?*/^^ 2 OW* SA^toiC t Uft OH' 
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